INTRODUCTION {#sec1-1}
============

A 9-month-old male child presented with tachypnea and desaturation. He was diagnosed with a very unusual but an interesting variety of mixed total anomalous pulmonary venous connection (TAPVC) in which right-sided pulmonary veins and left inferior pulmonary veins (LIPV) were forming a confluence behind left atrium (LA). Confluence was connecting at two sites: on one end, it was connecting with coronary sinus (CS), and at the other end, it continued as a left-sided vertical vein in which left superior pulmonary vein (LSPV) was draining. The vertical vein was finally draining into right atrium (RA) through innominate vein and right-sided superior vena cava (RSVC).

CASE PRESENTATION {#sec1-2}
=================

A 9-month-old male child came with tachypnea and cyanosis since birth. On examination, heart rate was 140/min, respiratory rate 48/min, and saturation was 75%. On auscultation, there was wide split and fixed second heart sound with loud pulmonary component, Grade 3/6 ejection systolic murmur at left upper sternal border.

Transthoracic echocardiography (TTE) showed large ostium secundum atrial septal defect, shunting right to left, dilated RA and right ventricle, severe pulmonary artery hypertension. Confluence was seen behind the LA which was formed by right superior pulmonary vein (RSPV) and right inferior pulmonary veins (RIPV) \[[Figure 1](#F1){ref-type="fig"}\]. Confluence was communicating with CS on one end and continued as a left-sided vertical vein in which LSPV was draining on the other end. Drainage of LIPV was unclear on TTE. The vertical vein was draining into RA through innominate vein and RSVC. The communication of confluence with CS, as well as with vertical vein, was obstructed with mean pressure gradient of 11 and 5 mmHg, respectively.

![Transthoracic echocardiography image in subcostal short-axis view showing drainage of right superior pulmonary vein and right inferior pulmonary vein into confluence and drainage of confluence into coronary sinus](HV-19-99-g001){#F1}

Computerized tomographic (CT) angiographic image (including three-dimensional \[3D\] volume-rendered image) was done for defining the anatomy in detail which confirmed the echocardiographic findings as well as showed drainage of LIPV into the confluence \[Figures [2](#F2){ref-type="fig"} and [3](#F3){ref-type="fig"}\].

![Computerized tomographic image showing drainage of left inferior pulmonary vein into confluence, large atrial septal defect, and confluence behind left atrium](HV-19-99-g002){#F2}

![Three-dimensional volume-rendered computerized tomographic image showing dual communication of confluence along with left superior pulmonary vein drainage into vertical vein that is draining into superior vena cava](HV-19-99-g003){#F3}

DISCUSSION {#sec1-3}
==========

TAPVC develops when the primordial pulmonary vein fails to unite with the plexus of veins surrounding the lung buds. TAPVC is a rare congenital anomaly, corresponding to approximately 2% of all congenital heart defects.\[[@ref1]\] It consists of an abnormality of blood flow in which all four pulmonary veins drain into systemic veins or the RA with or without pulmonary venous obstruction.\[[@ref2]\] Failure of the common pulmonary vein to connect with the pulmonary venous plexus leads to persistence of one or more earlier venous connections to the RSVC, to the left vertical vein/innominate vein, or to the umbilicovitelline vein/portal vein.\[[@ref3]\]

In most cases of TAPVC, TTE is sufficient for diagnosis. Magnetic resonance imaging, CT angiography, and transesophageal echocardiography with 3D analysis are other imaging modalities that may provide an accurate description of pulmonary venous drainage.\[[@ref4]\]

According to Darling\'s classification of this disorder, type IV or mixed type, unlike the others, is characterized by the lack of confluence of the pulmonary veins into a vertical collecting vein.\[[@ref5]\] Mixed variety is further surgically classified into two groups; "3 + 1" pattern, in which three veins drain at the cardiac level or in the vertical vein and the other in another site and "2 + 2" pattern, in which the veins from each lung unite and then drain in different sites.\[[@ref6]\] In most cases, the veins of one lung drain at the cardiac level and from the other at the supracardiac level.\[[@ref7][@ref8]\]

There are very few case reports where RSPV and RIPV drained individually to the CS and then to the RA through an obstructed orifice; LSPV and LIPV formed a confluence and had dual drainage to CS and brachiocephalic vein through vertical vein.\[[@ref9]\]

In the present article, we are reporting extremely unusual variety of mixed TAPVC in which confluence itself was communicating with dilated CS as well as also continuing as a vertical vein and both sites were obstructed, within which LSPV was draining. To the best of our knowledge, this variety of mixed TAPVC has not been reported in literature.

The correct preoperative diagnosis and an accurate anatomic description are essential for planning surgical treatment of these patients. The goal of surgery is to redirect all pulmonary veins to the LA through wide and nonrestrictive connection. Careful intraoperative examination of the pulmonary venous drainage is mandatory for all patients. Precise technique for surgery adopted in an individual patient depends on the pattern of anatomic drainage, and an individualized surgical approach is recommended.

Mortality after TAPVC repair has decreased but remains highest in young patients and in those with cardiac connection type or pulmonary venous obstruction despite improved perioperative care.\[[@ref10]\] Surgical mortality remains higher in repair of mixed form of TAPVC, especially in patients with more complex patterns of pulmonary venous connection. Patients with "3 + 1" variety have higher risk for surgery than a "2 + 2" pattern of mixed totally anomalous pulmonary venous connection.\[[@ref9][@ref10]\]

Our patient underwent successful surgical correction with anastomosis of confluence with LA and rerouting of LSPV to LA appendage. The patient did very well with improvement in tachypnea and disappearance of cyanosis. The patient was discharged after 10 days, and on follow-up, his pulmonary artery pressure was normal.

CONCLUSION {#sec1-4}
==========

This is a very unusual and rare variety of mixed total anomalous pulmonary venous connection. The correct preoperative diagnosis and an accurate anatomic description are essential for better outcome of the disease.
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